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A B S T R AC T

This work reports the removal of mercury from synthetic wastewater by polymer enhanced 
ultrafi ltration (PEUF). A ceramic membrane was prepared from locally available clay and the 
membrane surface was impregnated using chitosan to reduce the pore size to ultrafi ltration 
range. The average pore size of the membrane was determined from air permeability data 
and found to be 12 nm. Polyvinyl alcohol (PVA) was used as the chelating agent. The effects 
of PVA dose, mercury concentration, pH and transmembrane pressure on mercury rejection 
were investigated. Rejection increased with the increase of PVA dose and decreased with the 
increase of initial mercury concentration and transmembrane pressure. The maximum rejec-
tion of mercury and PVA was found to be 85% and 99.7% respectively. The optimum pH for the 
operation was also determined. The fl ux declination rate was observed to be more at higher 
PVA dose and less at higher pressure. A preliminary membrane cost estimation approach was 
adopted based on the manufacturing cost of raw materials and reported.
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1. Introduction

Mercury and its compounds are toxins and hazard-
ous to human health even at very low concentrations. 
Acute exposure to mercury may cause chest pain, 
labored breathing, vomiting, diarrhea, fever, or skin rash 
whereas chronic exposure may lead to limb weakness, 
loss of appetite, headache, memory loss, kidney failure, 
or damage of central nervous system [1]. The safe limit 
for mercury exposure as set by the US Environmental 
Protection Agency (EPA) and Food and Drug Adminis-
tration (FDA) for drinking water is 2 μg/l The sources 
of mercury in wastewater is the effl uents of chloro-alkali

industry, electrical equipment like thermometers, 
barometers, batteries, fl uorescent lamps, wood pulping 
industries, agricultural, chemical and paints industries 
[2]. Mercury also enters the food chain as organometal-
lic compound methyl mercury (MeHg) which is very 
quickly bioaccumulated by fi sh [3].

The different techniques for the removal of mercury 
ions from aqueous solution are adsorption, chelation 
enhanced method and electrocoagulation [4–8]. How-
ever, these methods have several disadvantages like 
poor removal effi ciency, generation of toxic sludge, pro-
duce other waste material which require further treat-
ment [9]. Blue et al. have reported good removal of 
mercury with 1,3-benzenediamidoethanethiolate as the 
chelation agent but, their work limited to 1260 ppb or 
less than that [7].




